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PROCESS FOR THE OPTICAL RESOLUTION
OF A PRECURSOR OF SCLAREOLIDE

CROSS REFERENCE TO RELATED
APPLICATIONS 5

This application 1s a continuation of International Appli-
cation PCT/IB2003/002933 filed Jul. 24, 2003, the entire
content of which 1s expressly incorporated herein by refer-

ence thereto. 10

TECHNICAL FIELD

The present mmvention relates to the field of organic
synthesis and more particularly to a process for obtaining a
compound of formula (I) or (I')
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wherein X represents an optically active enantiomer of
(2-hydroxy-1-methyl-2-phenylethyl)methylammonium;

using a racemic [(1RS,2RS,4aSR,8aSR)-2-hydroxy-2,3,
S,8a-tetramethyldecahydronaphthalen-1-yl]acetic acid
derivative as starting material. In other words, the mnven-
tion’s process concerns an optical resolution of a racemic
[(1RS,2RS,4aSR,8aSR )-2-hydroxy-2,5,5,8a-tetramethyl-
decahydronaphthalen-1-yl]acetic acid derivative using, as
resolving agent, an optically active enantiomer of 2-(methy-
lamino)-1-phenyl-1-propanol.
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BACKGROUND

[(1R,2R,4a8,8a5)-2-Hydroxy-2,5,5,8a-tetramethyl-
decahydronaphthalen-1-yl]acetic acid, from now on referred
to also as (2R)-hydroxy-acid, may be a usetul precursor of
(+)-sclareolide, an 1intermediate 1n the synthesis of the per-
fumery ingredient (-)-Ambroxe®.

Despite this fact, only few processes for the preparation of g
(2R)-hydroxy-acid, or a salt thereot, by optical resolution of
a racemic [(1RS,2RS5,4aSR.,8aSR)-2-hydroxy-2,5,35,8a-tet-
ramethyldecahydronaphthalen-1-yl]acetic acid, from now
on referred to also as (2RS)-hydroxy-acid, or a salt thereof,
have been reported 1n the prior art.

In EP 550 889 1s reported a process for the optical
resolution of (2RS)-hydroxy-acid in which a 1-(aryl)ethy-
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lamine 1s used as resolving agent. For the same process, but
using the sodium salt of (2RS)-hydroxy-acid as starting
material, Koga et al. 1n Tetrahedron Asymmetry, (1998), 9,
3819, report the use as resolving agent of some 1,2- or
1,3-amino-alcohols 1n addition to the previously cited
1-(aryl)ethylamine.

However, all the prior art procedures suiler from the
disadvantages of needing complex procedures implying
slow and complicated crystallization procedures and/or a
re-crystallization. Consequently, low yields of the final
product are frequently, i1f not always, observed.

Therefore, there 1s a need for a process capable of
providing an optically active enantiomer of a (2RS)-hy-
droxy-acid, or a salt thereof, and being of improved etl-
ci1ency.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

L1l

In order to overcome the disadvantages of the prior art
processes mentioned heremnabove, the present invention
relates to a highly eflicient process for obtaining a compound

of formula (I) or (I')

(D)

()

wherein X represents an optically active enantiomer of

(2-hydroxy-1-methyl-2-phenylethyl)methylammonium;

said process being characterized in that

a) 1t comprises the treatment of [(1RS,2RS,4aS5R,8a5R )-2-
hydroxy-2,3,5,8a-tetramethyldecahydronaphthalen-1-yl]
acetic acid with an optically active enantiomer of 2-(me-
thylamino)-1-phenyl-1-propanol, or the treatment of an
alkaline salt of [(1RS,2RS,4aSR,8aSR)-2-hydroxy-2,5,3,
8a-tetramethyldecahydronaphthalen-1-yl]acetic acid with
an ammonium salt obtainable by the reaction of an
optically active enantiomer of 2-(methylamino)-1-phe-
nyl-1-propanol with an acid having a pK_ below 5; and

b) said treatment 1s performed n a solvent wherein the
compounds of formula (I) or (I') have different solubili-
ties.

The expression “pK _” has the usual meaning 1n the art,
and 1n particular it represents—Ilog, K _, wherein K  1s the
dissociation constant of an acid in water, at standard tem-
perature and pressure.



Us 7,019,152 B2

3

Compound (I) 1s a salt of [(1R,2R,4aS,8aS)-2-hydroxy-
2,5,5,8a-tetramethyldecahydronaphthalen-1-yl]acetate,
whereas compound (I') 1s a salt of [(15,25,4aR,8aR)-2-
hydroxy-2,35,5,8a-tetramethyldecahydronaphthalen-1-yl]ac-
ctate.

Compounds (I) and (I') are also an object of the present
invention. 2-(Methylamino)-1-phenyl-1-propanol, from
now on, will be referred to also as pseudoephedrine.

Another object of the present invention concerns also the
use ol an optically active enantiomer of the pseudoephe-
drine, or an ammonium salt as defined above, for the optical
resolution of (2RS)-hydroxy-acid, or an alkaline salt thereof
respectively. In other words 1t concerns a method to obtain
an optically active enantiomer of (2RS)-hydroxy-acid or an
alkaline salt thereof, said method being characterized 1n that
(2RS)-hydroxy-acid, or an alkaline salt thereof, 1s reacted
with an optically active enantiomer of the pseudoephedrine,
or an ammonium salt thereol as defined above respectively.

The racemic starting matenal, 1.e. (2RS)-hydroxy-acid or

an alkaline salt thereof, may be obtained by hydrolysis of
(3aRS,5aSR,9aSR,9bRS)-34a,6,6,9a-tetramethyl-decahy-

dronaphtho[2,1-b]turan-2(1H)-one, also known as (£)-sclar-
colide.

The hydrolysis may be performed according to any cur-
rent method described 1n the prior art, e.g. as described by
Koga et al. 1n Tetrahedron Asymmetry, (1998), 9, 3819 or by
Goro et al. .n EP 350 889. In general, the hydrolysis 1s
performed by treating (x)-sclareolide with an alkaline base,
such as NaOH, KOH or [L10OH, 1n an alcoholic solvent, such
as methanol or ethanol, to obtain the corresponding alkaline
salt of (2RS)-hydroxy-acid. If desired, said alkaline salt may
be transformed ito (2RS)-hydroxy-acid by treating the
tormer with an acid, preferably a strong 1norganic acid such
as HCl, HBr, H,SO,, HNaSO,, HKSO,.,HNO,, H;PO,,
HPF ., HBF,, HCIO,, para-toluenesulphonic acid (TsOH),
benzenesulphonic acid, methanesulphonic acid or the simi-
lar.

If the starting material used 1s an alkaline salt of (2RS)-
hydroxy-acid, then said salt is preferably a Na™, K™ or Li*
salt, and even more preferably a Na™ salt.

As previously mentioned, as resolving agent 1s used an
optically active enantiomer of pseudoephedrine, from now
on referred to also as pseudoephedrine enantiomer. Said
pseudoephedrine enantiomer can be used in the form of a
free base or as an ammonium salt.

The pseudoephedrine enantiomer can be the (1S,25) or
the (1R,2R)-2-(methylamino)-1-phenyl-1-propanol. The
enantiomeric purity, or enantiomeric excess (e.e.), of the
pseudoephedrine enantiomer used will ifluence the efli-
ciency of the invention process, the higher will be the e.e. of
the pseudoephedrine enantiomer the more eflicient will be
the optical resolution of the (2RS)-hydroxy-acid or an
alkaline salt thereof. Preferably the pseudoephedrine enan-
tiomer will have an e.e. higher than 50%, or more preferably
higher than 95%, or even higher than 98%.

If, 1n the optical resolution according to the invention,
(2RS)-hydroxy-acid 1s used as starting material, then the
pseudoephedrine enantiomer 1s used as a free base. Alter-
natively, 11 1t 1s used an alkaline salt of (2RS)-hydroxy-acid,
then the pseudoephedrine enantiomer 1s used 1n the form of
an ammomum salt. The ammonium salt of the pseudoephe-
drine enantiomer may be employed in the mvention’s pro-
cess as a preformed salt or may be generated in situ by
reacting together the free base and an acid, for example in
a quantity of about one equivalent of protons per iree base.
Suitable acids have a pK  below 5, and preferably comprised
between 5 and —12. Non-limiting examples of such acids are
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selected from the group consisting of HX, wherein X 1s a
halide, H,SO,, HNO,, H,PO,, HPF, HBF,, HCIO,, C —C,,
sulphonic acids, and C,—C,, mono-, di- or tri-carboxylic
acid. In particular one may cite the following HCIl, HBr,
HCIO,, H,SO,, HNaSO,, HKSO,, HNO,, H,PO,, HPF.,
HBF,, para-toluenesulphonmic acid (1sOH), benzenesul-
phonic acid, methanesulphonic acid, oxalic acid, citric acid,
acetic acid or propionic acid.

Thus, non-limiting examples of the anion of the ammo-
nium salt can be CI7, Br-, ClO,~, SO,*~, HSO,~, NO,~,
H,PO,~, HPO,*", PF.~, BF,”, ClOQ, ,para-toluenesulpho-
nate, benzenesulphonate, methanesulphonate, acetate or
propionate.

The pseudoephedrine enantiomer, 1n any of the above-
mentioned forms, may be added in amounts comprised
between 0.35 and 1.2 molar equivalent with respect to the
(2RS)-hydroxy-acid or of the alkaline salt of (2RS)-hy-
droxy-acid, preferably between 0.5 and 1.0 equivalents,
even more preferably between 0.6 and 0.8 equivalents.

The principle of the present optical resolution 1s based on
the solubility difference of the diastereomeric salts of for-
mula (I) or (I'). It 1s therefore possible to precipitate pret-
crentially only one of the compounds of formula (I) or (I').

It has been found that, in general, when the (1R,2R)-
pseudoephedrine 1s used then the precipitate comprises a
majority ol compound of formula (I) (wherein X represents
((1R,2R)-2-hydroxy-1-methyl-2-phenylethyl)methylammo-
nium), and the liquor comprises a majority of compound of
formula (I'). Vice versa when the (15,2S)-pseudoephedrine
1s used, the liquor comprises a majority of compound of
formula (I), and the precipitate comprise a majority of
compound of formula (I').

By “a majority of compound” we mean here at least 60%,
preferably at least 75%, of compound of formula (I) or (I');
or even at least 95%.

The optical resolution of the invention’s process 1s carried
out 1n a solvent wherein the compound of formula (I) and the
compound of formula (I') have diflerent solubilities.
Examples of such solvents are C,.—C, aromatic solvents,
such as toluene, xylene or benzene, C.—C, , petroleum frac-
tions or hydrocarbons, such as cyclohexane or heptane,
C —C, halogenated solvents, such as chlorotorm or dichlo-
romethane, C,—C, , ethers, such as tetrahydrofurane, anisole,
ter-amyl methyl ether or ter-butyl methyl ether , C,—C,,
esters, such as ethyl acetate, ethyl propionate or isopropyl
acetate, C;—C, 4 alcohols, such as 1sopropanol or cyclohexy-
Imethanol, or mixtures thereof. Said solvents may be anhy-
drous or contain water up to 30% of its own weight. By
“anhydrous solvent™ 1t 1s meant here a solvent which con-

tains less than 1% of its own weight of water, or even less
than 0.5%.

Preferably, the solvent 1s selected from the group consist-
ing of anhydrous tetrahydrofuran, toluene, xylene, benzene
or cyclohexane.

As mentioned above, the compounds of formula (I) or (I')
obtained according to the invention’s process are useful
intermediates, or starting material, for the preparation of
(+)-sclareolide ((3aR,5aS,9a5,9bR)-3a,6,6,9a-tetramethyl-
decahydronaphtho[2,1-b]furan-2(1H)-one) or (-)-sclar-
colide  ((3aS,5aR,9aR,9bS5)-3a,6,6,9a-tetramethyldecahy-
dro-naphtho[2,1-b]furan-2(1H)-one), respectively.

Therefore, another aspect of the mvention concerns the
use of a compound of formula (I) or (I') for the synthesis of
(+)-sclareolide or (-)-sclareolide, respectively, and 1n par-
ticular, a process for obtaining (+)-sclareolide or (—)-sclar-
colide, said process being characterized in that 1t comprises
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1) the treatment of a compound of formula (I), or (I')
respectively, with an acid having a pK _ below 5, followed
by

1) a thermal treatment at a temperature comprised between
60° C. and 150° C.

This process allows the conversion of compound (I) nto
(+)-sclareolide, or compound (I') into (-)-sclareolide. This
process may be performed according to any standard method

for the generation of a lactone from a hydroxy-acid or salt
thereol.

For example, the conversion of compound (I) into the
(+)-sclareolide can be performed by treating, for example at
room temperature, compound of formula (I) with a strong
mineral acid, such as defined above, to recover (2R)-hy-
droxy-acid. N on-limiting examples of such acids are HCI,
HBr, HCIO,, H,SO,, HNaSO,, HKSO,, HNO;,H,PO,,
HPF ., HBF,, C,—C,, sulphonates, such as para-toluenesul-
phonic acid (TsOH), benzenesulphonic acid, methanesul-
phonic acid, or the similar.

Subsequently, (2R)-hydroxy-acid 1s treated with a cata-
lytic quantity of an acid such as acetic or propionic acid, but
a strong acid may also be used. The strong mineral acid 1s
used 1n amounts comprised between 0.95 and 1.05 equiva-
lent of proton 1n respect to the compound of formula (I), and
the catalytic acid preferably 1n amounts comprised between
0.01 and 0.15, preferably between 0.03 and 0.10, equivalent
of proton 1n respect of the compound of formula (I), but
higher amounts of catalytic acids can also be used.

This reaction step 1s carried out 1n the presence of a
solvent. Non-limiting examples of such a solvent include
C —Cg aromatic solvents such as benzene, toluene or xylene,
C,—C,, hydrocarbon solvents such as cyclohexane, C,—C,,
cthers or mixtures therecol. However aromatic solvents are
preferred. During the formation of the (+)-sclareolide 1t may
be usetul to remove the water which 1s formed, e.g. by
azeotropic distillation.

The temperature at which the conversion of the (2R)-
hydroxy-acid into (+)-sclareolide may be carried out 1s
comprised between 60° C. and 150° C., preferably between
95° C. and 125° C.

Alternatively the conversion into (+)-sclareolide can be
achieved by reacting directly the compound of formula (I)
with an excess of a strong acid, for example 1n an amount
comprised between 1.01 and 1.15 equivalent of proton 1n
respect of the latter, and at a temperature comprised between

60° C. and 150° C.

It 1s understood that, 1 desired, the same processes
described above can be applied to obtain (-)-sclareolide.

Considering that the starting racemic (2RS)-hydroxy-acid
or a salt thereof may be obtained from the racemic (x)-
sclareolide, a process comprising the following reaction
steps:

I) the hydrolysis, as described above, of (x)-sclareolide into
the corresponding (2RS)-hydroxy-acid or an alkaline salt
thereol, by means of an alkaline base;

IT) a process as defined above to 1solate a compound of
tormula (I) or (I'); and
I1I) the conversion of the compound of formula (I), or (I'),

into (+)-sclareolide, or (-)-sclareolide respectively, by a
process as defined above;

allows to 1solate (+)-sclareolide, or (-)-sclareolide, from the
racemic (zx)-sclareolide in high vyields, high e.e. and, in
general, without any re-crystallization or complex proce-
dure, to the contrary of what 1s described in the prior art.
Such a process 1s a further object of the invention.
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Typical yields of such a process, which 1s also an object
of the invention, are 1n the range of 80%, based on the
amount of (+)-sclareolide, or (-)-sclareolide, present 1n the
starting racemic sclareolide, or even, e.g., more than 90%.
Typical e.e. of (+)-sclareolide, or (-)-sclareolide, obtained at
the end of this particular embodiment of the invention are
higher than 50%, but preferably higher than 90% or even
95%. Such results are quite unexpected 1 view of the
above-cited prior art.

EXAMPLES

The mvention will now be described 1n further detail by
way of the following examples, wherein the abbreviations
have the usual meaning in the art, the temperatures are
indicated in degrees centigrade (° C.); '"H-NMR spectral
data were recorded at 400 MHz and '°C NMR spectra were
recorded at 100 MHz 1n DMSQO, the chemical displacements
0 are indicated 1n ppm with respect to the TMS as standard,
the coupling constants J are expressed in Hz and all the
abbreviations have the usual meaning in the art.

EXAMPLE 1

Isolation of (1R,2R)-1-hydroxy-N-methyl-1-phenyl-

2-propanaminium [(1R,2R,4aS,8aS)-2-hydroxy-2,5,

5,8a-tetramethyldecahydronaphthalen-1-yl]acetate (a
Compound of Formula (1))

In a 2 liter, three-necked, round-bottomed flask equipped
with a reflux condenser, a mechanical stirrer and containing
1.01 of dry tetrahydroturan (THF) were introduced 268.4 g
(1.00 mole) of (2RS)-hydroxy-acid (obtained according to
EP 550889) and 119.8 g (0.725 mole) of (1R, 2R)-pseu-
doephedrine. The resulting suspension was heated to reflux
for 1 hour and the temperature was then gradually lowered
to room temperature over 2 h 30 min. The suspension was
filtered and the precipitate washed twice with 250 ml of dry
THF. The resulting solid was dried under vacuum to give

199.1 g (0.459 mole, y1eld=92%) of the title salt.
"H-NMR:7.35-7.23 (m, 5H, Ph-H); 4.28 (d, 1H, J=7.6
Hz, CH(OH)); 2.69 (dq, J=7.6 and 6.6 Hz, 1H, CH(NH,
(CH;))); 2.36 (s, 3H, NH,CH,;); 2.33 (dd, J=16, 4.2 Hz, 1H,
CHCOQ); 2.02 (dd, J=16, 6.3 Hz, 1 H, CHCOOQO); 1.75 (dd,
J=6.3 4.2 Hz, 1H, CH(CH,)COQO); 1.72-1.03 (m, 10H,
SCH,); 0.96 (s, 3H, CH,;CH(OH)); 0.91 (m, 1H, CHC(CH,)
5); 0.84 (s, 3H, C(CH;),); 0.76 (s, 3H, C(CH,),); 0.75 (d,
J=6.6 Hz, 3H, CH,CHNH,(CH,)); 0.73 (s, 3H, CCH;).
PC-NMR: 176.6 (s); 143.1 (s); 127.8 (d); 127.1 (d); 127.0
(d); 75.6 (d); 70.9 (s); 60.2 (d); 56.3 (d); 335.5 (d); 43.7 (1);
41.4 (t); 38.57 (s); 37.9 (1); 33.2 (q); 32.8 (5); 32.5 (q); 30.5
(t); 24.0 (q); 21.3 (q); 19.9 (1); 17.9 (t); 14.9 (q); 14.4 (q).

EXAMPLE 2

Conversion of (1R,2R)-1-hydroxv-N-methyl-1-phe-
nyl-2-propanaminium [(1R,2R,4aS,8aS)-2-hydroxy-
2,5,5,8a-tetramethyldecahydronalphthalen-1-yl]ac-
ctate 1mnto (+)-sclareolide

To a suspension of 199.1 g of the compound of formula
(I), obtained-according to example 1, 1 550 g of toluene
were added dropwise, at T=20-3° C. and over 30 minutes,
230 g of 10% aqueous sulphuric acid. The reaction mixture
was heated to 50° C. and, after the removal of the aqueous
phase, the organic layer was washed twice with 50 ml of
water.

Io the toluene phase, contaiming the free (2ZR)-



Us 7,019,152 B2

7

hydroxy-acid, were added 6.9 g of acetic acid and the
reaction mixture was heated at retlux for 2.75 hours, using
a Dean-Stark trap to remove water azeotropically. At the end
of the reflux period, the reaction mixture was cooled to
approximately 50° C., washed with 100 ml of water and then
with 100 ml of 3% aqueous NaHCO,. It was thus obtained
an organic phase which, after evaporation of the solvent,
provided 113.6 g (91% wvield) of (+)-sclareolide having a
purity >98% and an e.¢.=99%, purity and e.e. being obtained
by chiral GC. The NMR spectra of the product thus obtained
were conform to those reported 1n the prior art.
What 1s claimed 1s:

1. A compound of formula (I) or (I')

(D)

(T

wherein X represents an optically active enantiomer of
(2-hydroxy-1-methyl-2-phenylethyl)methylammonium.
2. A process for obtaining a compound of formula (I) or

(I'), as defined 1n claim 1, said process being characterized
in that
a) 1t comprises the treatment of [(1RS,2RS ,4aSR,8aSR )-
2-hydroxy-2,5,5,8a-tetramethyldecahydronaphthalen-
1-yl]acetic acid with an optically active enantiomer of
2-(methylamino)-1-phenyl-1-propanol, or the treat-
ment of an alkaline salt of [(1RS,2RS,4aSR,8aSR)-2-
hydroxy-2,5,5,8a-tetramethyldecahydronaphthalen-1-
yl]acetic acid with an ammonium salt obtainable by the
reaction of an optically active enantiomer of 2-(methy-
lamino)-1-phenyl-1-propanol with an acid having a
pK below 5; and
b) said treatment is performed 1n a solvent wherein the
compounds of formula (I) or (I') have different solu-
bilities.
3. A process according to claim 2, wherein the solvent 1s
a C—C, aromatic solvent, a C.—C,, petroleum fraction or
hydrocarbon, a C,—C, halogenated solvent, a C,—C,, ether,
a C,—C,, ester, a C,—C,, alcohol or mixtures thereof.
4. A process according to claim 3, wherein the solvent 1s
selected from the group consisting of anhydrous tetrahydro-
furan, toluene, xylene, benzene or cyclohexane.
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5. A process according to claim 2, wherein the optically
active enantiomer of 2-(methylamino)-1-phenyl-1-propanol
1s (1R,2R)-2-(methylamino)-1-phenyl-1-propanol or (1S,
25)-2-(methylamino)-1-phenyl-1-propanol.

6. A process according to claim 2, wherein the acid having
a pK_below 5 1s selected from the group consisting of HX,
wherein X 1s a halide, H,SO,, HNO,, H,PO_,, HPF ., HBF_,
HCIO,, C,—C,, sulphonic acids, and C,—C,, mono-, di- or
tri-carboxylic acid.

7. A process for obtaining (+)-sclareolide or (-)-sclar-
colide which comprises treating a compound of formula (I)
or (I'), respectively, as defined as in claim 1, with an acid
having a pK_ below 5 and by a thermal treatment at a
temperature comprised between 60° C. and 150° C.

8. A process for obtaining (+)-sclareolide or (-)-sclar-
colide said process being characterized 1n that it comprises

I) the hydrolysis of (x)-sclareolide into a corresponding
[(1RS,2RS,4aSR,8aSR)-2-hydroxy-2,5,5,8a-tetrameth-
yldecahydronaphthalen-1-yl]acetic acid or a salt
thereof,

II) treatment of [(1RS,2RS,4aS5R,8aSR)-2-hydroxy-2,5,3,
8a-tetramethyldecahydro naphthalen-1-yl]acetic acid
with an optically active enantiomer ol 2-(methy-
lamino)-1-phenyl- 1-propanol, or the treatment of an
alkaline salt of [(1RS,2RS,4aSR,8aSR)-2-hydroxy-2,5,
S,8a-tetramethyldecahydronaphthalen-1-yl]acetic acid
with an ammonium salt obtainable by the reaction of an
optically active enantiomer of 2-(methylamino)-1-phe-
nyl-1-propanol with an acid having a pK_ below 5;
wherein either treatment i1s performed 1n a solvent to
obtain a compound of formula (I) or (I'), respectively,
according to claim 1; and

III) treating the compound of formula (I) or (I'), respec-
tively, with an acid having a PK_ below 5 and by a

thermal treatment at a temperature comprised between
60° C. and 150° C.

9. A process for obtaining a compound of formula (I) or
(I'), as defined 1n claim 1, said process being characterized
in that

a) 1t comprises the treatment of [(1RS,2RS,4aSR,8aSR )-

2-hydroxy-2,5,5,8a-tetramethyldecahydronaphthalen-
1-yl]acetic acid with an optically active enantiomer of
2-(methylamino)-1-phenyl-1-propanol, or the treat-
ment of an alkaline salt of [(1RS,2RS,4aSR,8aSR)-2-
hydroxy-2,5,5,8a-tetramethyldecahydronaphthalen-1-
yl]acetic acid with an ammomnium salt obtainable by the
reaction of an optically active enantiomer of 2-(methy-
lamino)-1-phenyl-1-propanol with an acid selected
from the group consisting of HX, wherein X 1s a halide,
H,SO,, HNO,, H,PO,, HPF ., HBF,, HCIO,, C,—C,,
sulphonic acids, and C,—C, , mono-, di- or tri-carboxy-
lic acid.; and

b) said treatment 1s performed in a solvent selected from
the group consisting of a C.—C, aromatic solvent, a
C—C,, petroleum fraction or hydrocarbon, a C,—C,
halogenated solvent, a C,—C,, ether, a C,—C,, ester, a
C;—C,, alcohol or mixtures thereof.
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